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A Case Study on the Ventilation System of the General hospital
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Abstract

In many other buildings, hospital is very important because of its function and purpose. A proper building

service systems including heating, cooling, ventilation and plumbing systems is required in hospial. Besides, a

special systems like medical gas, vacuum cleaning systems are required to prevent contamination as well as

cure a patient in hospital.

Ventilation is very important method to keep the indoor pressure and clean class. There are some specific

rooms to consider clean class and indoor pressure in the general hospital. In this article, specific rooms were

set to operating room, laboratory, ICU, isolation unit, and sterilizer room.

In this case study, design factors of ventilation system, including air changes of OA and TA, indoor

pressure, clean class, filter, and material of system, of specific rooms in hospital were proposed through a

literature research and a design examples review.
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OA : 2| 7|(Outdoor Air)
EA : v 7| (Exhausted Air)
SA : 271(Supply Air)
RA 27| (Return Air)
TA : M3 7|(Total Air)
CFU : Rzt M ek (Colony Forming Unit)
ICU : 52X (Intensive Care Unit)
NICU : &l4ot &&tXHa (Neonatal ICU)
CCU A& = 3HXHA(Coronary Care Unit)
DSE : H|A®(Dust-spot Efficiency)
DOP  : A= (Dioctyl Phthalate)
CAV  : @ EZConstant Air Volume)
FFU : HEHE FH(Fan Filter Unit)
RD 2zl = H 1 (Relief Damper)
u Zted Z4 2| M(Infectious Isolation Unit)
PIU 2 52| 4 (Protective Isolation Unit)
EO Akstol € 2l (Ethylene Oxide)
AlA o| =74 =748 3l (American Institute of Architects)
CDC o| =& 22| M E{(Centers for Disease Control
and Prevention)
HEAS HEAJ(Healthcare Engineering Association of
Japan)e| W Zx=Hu|el MA - 22X F
* A3 AN AAFTA AL o AL, FsHEkA}

ASHRAE ol Frtbs =W 53 5 (American  Society  of
Heating, Refrigerating and Air-conditioning
Engineers)
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E 1. Clean class and Ventilation condition in Hospitals(HEAS-02-1998)
clean Fooms mirCl}ilrillrLllgrrelSair te;rlninal roference
zone summary . 1lter .
class (representative) OA TA efficiency index
A. medical service zone
intensive laminar flow and asepsis operating room 5 v DOP under
I clean zone positive pressure are asepsis patient room 5 99.97% 10 CFU/m’
required class 100
normal laminar flow is not operating room 5 20 (over DOP | under
I clean zone necessary, positive sterile corridor 5 20 95%)? 200 CFU/m’
pressure is required asepsis pharmacy 5 20 over
sterile room 5 15 DSE 90% class 10,000
semi—clean zone | cleanness between II recovery room 3 10 (over DSE | under
m and IV zone and NICU, ICU, CCU 3 10 90%) 200 CFU/m’
positive pressure are special Lab? 3 10 over
required delivery room 3 10 DSE 80% class 100,000
common zone common area, neutral patient room 2 6 over aim at
pressure is maintained exam. room 2 8 DSE 60% 200-500
v waiting room 3 8 CFU/m'
X-ray(diagnostic) 2 8
physical therapy 3 8
contamination pollutant treating or bacteriology Lab. all EA 12 over -
control zone odor emitting rooms, isolation room all EA 10 DSE 60%
A% negative pressure is autopsy room all EA 15
required soiled linen storage all EA 5
bedpan room all EA 15
B. normal zone
VI normal zone non medical zone, office, meeting room 2 6 (over -
common rooms dining room 2 8 DSE 60%)
preventing negative pressure is toilet 10 - -
VI pollutant required to prevent
spreading zone odor or dust spreading

1) Air velocity of vertical laminar flow is about 0.35m/s.

2) The contents inside of "(

)" is desirable.

3) They include cardiac catherization, cystoscopic rooms and etc.
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AL-rtt AAS ze7F Lottt AlAE 978 =98 # 2. OA Requirements for Ventilation
7] 9lete] 9r|EdTE oAUy} 15 & Wy 1z (ASHRAE Standard 62-2001)
agE wEger wAEH, wre AR L A=T) Estimated Outdoor Air
e (B Sol AAY), FHul e AS U Maximum | Requirements
pplication

Al <2 2] &] 5 olul A o] Al x] 9] x] == = Occupanc
229 WAl BTk QuAel WAL A% deewvancy | nvm | catrn
oA A% FIES o I RgTRIE FHHoR
Wl wWolx A sl MP;tle?t roon;s 8; ;l; -

) ) edical procedure . -

HIEHo AA3 5 A 71 A" £ -

3& ‘l“/_] 58t I_—H 9_]’ EL_H o e‘] A7 2= Operating rooms 0.2 54 B
o wWE I FaI} 9TE ™ 535 Ay Recovery and ICU 0.2 29 -
TR A A 2] V)= AL 7ol FFETE ofy L Autopsy rooms - - 9
Ao e Wt AY HAHEe] FHE g Ay Physical therapy - 29 -

g gk a3 Foo] HU|E ST}

T 259 FAA 98s Tt FINER F ditol YA YPsoAE drbHQl AL aFx1S
=4, 4% ANYFE S8k AR, ALTAL T AWMz A4 37120 AN JTHE 1).
RO A% 5 4l 55E 24S A g9 )% u]5e] ASHRAESIHE Handbookel € o 7 7]
S QaatA SstA 7 Yste] AU e45me HA o] #&7|xE& At AR 3~5). ASHRAES] 7§
Tol Aols g 44 BAL ATsolor aw, #7]7} Mol 7t BEWE g 44sn 7 A Ay
A A& sk T8 el Hal vk 297, BV, Aujrle] dadR AyAEd 7h5e]

22 At 9o, ASHRAE StandardolA & ZQ

22 3o &y|=d 971 F& AL ATHGE 2).

Bl v 2 Ao & we aFE e AR 3 wela] AARE oY et AR} 7= HAAS Fusta
Wi o] Aoletth HE AR 3o HAAE AEAY AbEA}o] 9 AL HH s AAZ AE YA TA
8 A owner’s requirement)S  L# s A IFA TH golE= I 7)FEo] desitia AoEt

E 3 e W Z e sy|ea=-1
(2003 ASHRAE Applications Handbook, chapter 7 Health Care Facilities, pp.7.6~7.7)
AZ5-4 B Ha R 3719 & A
& 7t 7o ot 9] 7] = 7] o A A F&" 2=
a@A° 3)/h° 3]/h¢ v 7)™ A 3 % C

Fei 9 FTIHNER

T (A Positive 5 25 - No 45-55 17-27

FEA/NBAE QI ge A Positive 5 25 - No 45-55 20-23"

kar Positive 5 25 - No 45-55 20-23

3540 * 2 6 - No 45-55 24+1

Z 3 * 2 6 - No 30-60 21-24

Aol FgAA * 2 6 - No 30-60 22-26

A =) * - 6 - - 30-60 24

21 Aol Positive 5 12 - No 30-60 24-27

g Gl Positive 5 12 - No 45-55 17-27

wkF 7} 2= A gl Negative - 8 Yes - - -

SIA A A Negative 2 6 - No 30-60 20-23

7] 3= 7 A Negative 2 12 Yes No 30-60 20-23

SHU71A Negative 2 12 Yes - 30-60 23+1

3zl 714 Negative 2 12 Yes - - 21-24

WA o) 7] A Negative 2 12 Yes™ - - 21-24
RS

WA * 2 6" - - 30(W), 24+1

50(S)

b AN Negative Optional 10 Yes No - -

AR o} _ * 2 6 - No 30-60 22-26

kI Positive 2 12 - No - 24

F7)17k 4 A el ahes Negative 2 12 Yes" No - 24

A dAm Pos/Neg 2 10 Yes No - -

A&/ E/3] 5 /4 (LDRP) * 2 6" - - 30(W), 24+1

50(S)

gnk 5 Negative 2 2 - - - -

Sx} E * 2 4 - - - -
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(2003 ASHRAE Applications Handbook, chapter 7 Health Care Facilities, pp.7.6~7.7)

AIT79 HAa E e 95 3719 & A
= 7t F}oj ot 9] 7] = 7] 29 A F&" *x°
A" 3] /h° 3] /h° ZAH) 7] A 4= 5 % T

FEX
ALY 40(W),

XAHE 2 75) * 2 6 - - 50(S) 26-27
XA (23}, 7HHE %) Positive 3 15 - No 30-60 21-24
A Negative 2 10 Yes' No - -
Ak Ay Negative 2 6 Yes No 30-60 23+1
Al A Negative 2 6 Yes No 30-60 23+1
Ayl Ay Positive 2 6 - No 30-60 231
AE Ag4 Negative 2 6 Yes No 30-60 23+1
Fel Az Ay Negative Optional 10 Yes - - -
z2 Ay Negative 2 6 Yes No 30-60 23%1
s Ay Negative - 6 Yes No 30-60 23+1
alojst A Negative 2 6 Yes No 30-60 231
W sk Ayl Negative 2 6 Yes No 30-60 23+1
g Ay Positive 2 6 Yes No 30-60 23+1
A Ay Negative Optional 10 Yes No 30-60 23+1
A o] AP Positive 2 4 - No 30-60 23+1
3 A9 Negative 2 12 Yes No -

A A RBAW Y S, gk Negative Optional 10 Yes No - 21
ok Positive 2 4 - - 30-60 23+1

e
Hae 2 g7l Negative 2 6 Yes - 30-60 23+1

A 2 A5
71827, b #, ek Negative 2 12 Yes - 30-60 23+1
LIR=] —Er°—|“‘

HArrA * 2 6 - - 30-60 23+1

FEX T Positive 2 4 - - 30-60 23+1

] 2] * 2 6 - - 30(W), 23+1
50(S)

BB, A5 Negative 2 6 - - 30-60 22-26/27

od#FA 9 Ha Negative 2 10 Yes No 30-60 22-26
BAAGA 2 Fau Positive 2 4

a A5 dEFA7F Box e FrdE dEHEES HadHojof a1, tHx ]“"14 A= ?ﬂ?"ﬂc’ﬂ/ﬁ =R —r“x‘o—‘r- 7uL o] %
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AIT79 HAa E e 95 3719 & A
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#A° 3)/h° 3]/h¢ A7) Aw=g % o
25 9 FF
ETO 25714 Negative - 10 Yes No 30-60 22-26
B IR Negative - 10 Yes No 30-60 23+1
R ACRER
QS AAAA Negative 2 6 Yes No 30-60 22-26
A=A Positive 2 4 - No 30-60 22-26
44 Fa Positive 2 4 - - 50u] 7k 23+1
Aa] 2~
zg 5! * 2 10 Yes No - -
2] 7] A & Negative Optional 10 Yes No - -
2 2R A) 3L * Optional 2 - No - -
Ak A e Negative 2 10 Yes No - -
eddd B 2 An Negative Optional 10 Yes No - -
AAdd Positive 2(Optional) 2 - - - -
ddl g 27 FE Negative Optional 10 Yes No - -
W12 712 (L 7‘4 2] 4) Negative Optional 10 Yes No - -
S22 (3} Negative Optional 10 Yes No - 22-26
ArET4 Negative Optional 10 Yes No - -
(W)=winter (S)=summer *=Continuous directional control not required
m Lo WAEAZE e F99 wj7]= REEA] RE ok iy e FHoR ATIAAAE FHT. gFEZ Y= 37
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g WidkksEo]l e HT oyl A AUl XS "o wpErdk Aol o A dnkdgoz HgHrt Ao HH o on
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Ank 277k F st
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s AbaLszte] SHAEE 9% TS AA A (treatment room) A H F7|AZITE olatEt A A S o] &3 AXFES st A A4
= oite 7t~ E w7)ete ANE ZEFolof gt

t A e B 2o s, 2 w7 A7) "l HEPA 9EHE o838 &% 9tk ARSI E 3718 v T =9
5 7] Hel HEPA HEE SHAIACk gt

u Yok I A oEZ wirjE e V7 £E7F gleW, HEPA dEHE S¥938te dxoa Agds ddse T2
g % 9o

v Aoy zl

/2B BT AA B Ege B YA LR (EAAY G, dojarnes W 5)S o] &3t Af 6300A
3 x

w 37 B 3 A (protective—environment) ¢] 7] 74 A1 = F2 gk 4o 7] 5 A9 ATFeRYE BIEE Aol HAG I
Aoz RE @ HAS FHOR VFIF ZEEE Flojof sttt 0 < 7 HEPA #HEE F7]%ol 4843t
o 7| zEUe] It Ao 2HE HAS BRIt Ho VIS5 TIHAT]VI o] HEPA HE 29| &3te] #8488 F
=l ) ﬂﬂ‘s kel AFAeo]l agdnh AAVIEAA FEREH FrHAdAT s Hasivha e stH HAde] A
Hojof gttt U9 5SS vE § v AuE FXETHAIA 2001).
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ot Ag7F dastA @ AfodE My ARE o8& £ QJuE v A U IFE

o] &% FE JAT BEPHE a5 A= ¥vvh HEPA FEE o] &ste 74
2719 5L nhE 4 9l vl 22 HLHAIA 2000).

y o3t A F54 7tz S0 dinlste] Adg F=of w7 gu]E X SH(AIA(2001) 7.31.D14¢F 7.31. D15 ¥ NFPA 7]+

1
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